22
the stratosphere. shows the AOT40 distribution from the ACCMIP models for the historical and RCPs simulations.
57
In CESM-CAM, the historical highest surface O 3 mean concentrations (35-55 ppb) and AOT40
58
(>30 ppm.h) are observed in the Northern Hemisphere (NH), in particular over Greenland, Canada,
59
Alaska, Mediterranean basin, East Asia and Tibetan plateau (>50 ppb and 60 ppm.h, respectively). In GFDL-AM3, a larger extent of high surface O 3 mean concentrations (>40ppb) is observed, i.e.
72
covering North and Central America, Europe, Near East, Africa and Asia (Fig. 1) . The highest O 3 73 levels (>50 ppb) are simulated in high-elevation areas (Rocky, Appalachian and Himalaya
74
Mountains and Tibetan plateau) and over deserts (Near East, Colorado, Nevada and Gobi). The (Table 3a) and across all RCPs (Table 3b) (Table 2b ). The highest reduction in overall O 3 concentration (-29%) is recorded in CESM-CAM 168 (Table 3b ) and related to stronger changes in total NOx (-53%) and no change in VOCs emissions.
169
Lower reduction in O 3 concentrations (-13%) in MIROC-CHEM is related to a slight decrease in
170
VOCs emissions (-7%) and to the lowest decrease in total NOx emissions (-36%).
172
For RCP4.5, for which data from fewer models are available, there is generally a tendency for O 3 173 precursor emissions to decrease (Table 2b ). The exception is the GISS-E2-R model, where we 174 observe an opposite tendency for CH 4 burden (+5%) and VOCs emissions (+7%) for RCP4.5 and a 175 slight increase (+0.5%) in VOCs for RCP2.6. (Table 3b ). For RCP8.5, total emissions of CO and NOx are 179 lower by respectively 32% and 20% compared to 2000, while CH 4 burden has strongly increased by 180 120% on average and LNOx emissions by 33%. For RCP8.5, VOCs emissions decreased by 1.3% 181 on average, except for GISS-E2-R. The GISS-E2-R model shows a greater degree of variation than 182 other models, with a stronger increase in CH 4 burden (+153%) and in VOCs emissions (+20%) for 183 RCP8.5. In CESM-CAM, the strongest reduction in total NOx is found (-33%) while CH 4 (+112%) 184 and LNOx (+30%) emissions strongly increased, and no change in VOCs emissions are observed 185 over time (Table 2b ). In MOCAGE, the strongest increase (+24%) in O 3 inputs is found (Table 3b) .
186
In MIROC-CHEM, VOCs (-3%) and NOx (-7%) emissions slightly decrease while an upward trend 187 in CH 4 emissions (+116%) is simulated between 2100 and the early 2000s (Table 2b) .
189
The decreases in AOT40, averaged over the whole domain, range from -97% in CESM-CAM to -190 54% in MOCAGE under RCP2.6 (Table 3c ). Noting that MOCAGE and UM-CAM simulate an 191 increase in AOT40 values in SH under RCP2.6 (+69 % and +92%) and RCP4.5 (+203% and +8%) 192 scenarios. Under RCP8.5, an increase in averaged AOT40 is simulated in all models for both 193 hemispheres (Table 3c) , from +20% (MIROC-CHEM) to +138% (CESM-CAM). In MOCAGE, the strongest decrease (more than -80%) under RCP2.6 occurs in Europe, East Asia 229 and U.S., while a slight decrease or increase (between -15 and +15%) is found in Northern 
